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D scription 

[0001] The present invention relates generally to the 
continuous separation of solid particles from a liquid by 
the use of a centrifugal field. More particularly the 
present invention relates to the use of a cone (disc) 
stack centrifuge configuration within a self-driven cen- 
trifuge in order to achieve enhanced separation efficien- 
cy. 

[0002] Diesel engines are designed with relatively so- 
phisticated air and fuel filters (cleaners) in an effort to 
keep dirt and debris out of the engine. Even with these 
air and fuel cleaners, dirt and debris will find a way into " 
the lubricating oil of the engine. The result is wear on 
critical engine components and if this condition is left 
unsolved or not remedied, engine failure. For this rea- 
son, many engines are designed with full flow oil filters 
that continually clean the oil as it circulates between the 
lubricant sump and engine parts. 
[0003] There are a number of design constraints and 
considerations for such full flow filters and typically 
these constraints mean that such filters can only remove 
those dirt particles that are in the range of 10 microns 
or larger. While removal of particles of this size may pre- 
vent a catastrophic failure, harmful wear will still be 
caused by smaller particles of dirt that get into and re- 
main in the oil. In order to try and address the concern 
over smaller particles, designers have gone to bypass 
filtering systems which filter a predetermined percent- 
age of the total oil flow. The combination of a full flow 
filter in conjunction with a bypass filter reduces engine 
wear to an acceptable level, but not to the desired level. 
Since bypass filters may be able to trap particles less 
than approximately 1 0 microns, the combination of a full 
flow filter and bypass filter offers a substantial improve- 
ment over the use of only a full flow filter. 
[0004] The desire to remove these smaller particles 
of dirt has resulted in the design of high speed centrifuge 
cleaners. One product which is representative of this de- 
sign evolution is the SPINNER II® oil cleaning centrifuge 
made by Glacier Metal Company Ltd., of Somerset, II- 
minister, United Kingdom, and offered by T.F. Hudgins, 
Incorporated, of Houston, Texas. The following descrip- 
tion of the SPINNER II® product is taken directly from 
a product brochure copyrighted in 1985 and published 
by T.F. Hudgins, Incorporated: 

Now there is SPINNER II®. It is a true high-speed 
centrifuge that removes dense, hard, abrasive par- 
ticles as tiny as 0.1 micron. That's 400 times smaller 
than the dirt removed by your full-flow filter. And be- 
cause the SPINNER II® is a real centrifuge that 
slings dirt out of the path of circulating oil, it main- 
tains a constant flow throughout its operating cycle. 
In fact, tests show that the SPINNER II® unit is so 
good, it reduces engine wear half-again as much as 
even the best full-flow/bypass filter combination. 


Best of ail, the SPINNER II® oil cleaning centrifuge ■ 
is low-cost because it is powered only by the en- 
gine's own oil pressure: less than five percent of the 
cost of the traditional electric-motor-driven centri- 
5 fuge. Now you can install the most cost-effective oil 
cleaning system with the best wear reduction avail- 
able today - on all your industrial engines. 

[0005] The construction and operating theory of the 
10 SPINNER II® oil cleaning centrifuge is described in the 
foregoing publication in the following manner: 

The SPINNER II® oil cleaning centrifuge consists 
of three sections - the centrifuge bowl, the driving 
15 turbine and the oil-level control mechanism - all con- 
tained in a rugged steel and cast aluminum housing. 

To get to the centrifuge, dirty oil from the engine en- 
ters the side of the SPINNER II® housing and trav- 

20 els up through the hollow spindle. At the top of the 
spindle, a baffle distributes the oil uniformly into the 
centrifuge bowl. Because the bowl spins at about 
7500 rpm, the oil quickly accelerates to a high 
speed. The resulting centrifugal force slings dirt out- 

25 wardly onto the bowl wall where it mats into a dense 
cake. 

Clean oil leaves the bowl through the screen and 
enters the turbine section. Here the engine's oil 
30 pressure expels the oil through two jets that spin the 
turbine and attached centrifuge bowl. Oil pressure 
alone drives this highly efficient unit. 

[0006] While the SPINNER II® might seem to be the 

35 complete answer to the task of effective oil filtration and 
cleaning, there are other high-speed centrifuge designs. 
There are also design shortcomings with the SPINlMER 
II® from the standpoint of filtering or cleaning efficiency. 
First, with regard to other high-speed centrifuge de- 

40 signs, the SPINNER II® literature makes reference to 
other high-speed, electric-motor-driven centrifuges, 
such as those made by Alfa Laval, Bird, and Westphalia. 
As stated by the SPINNER II® literature, these motor- 
driven centrifuges are "too expensive (upwards of 

45 $10,000) and too complex for general use". 

[0007] With regard to the aforementioned design in- 
efficiencies of the SPINNER II®, FIG. 1 represents a di- 
agrammatic, cross-sectional view of the type of self-driv- 
en centrifuge which is similar to or representative of the 

so SPINNER II® design. All components shown in the FIG. 
1 drawing rotate upon a shaft which provides pressu- 
rized oil to the inlet ports of the centertube. After passing 
through the two inlet ports of the rotating spindle or tube, 
the oil is directed towards the top of the shell (bowl) by 

55 the top baffle. The oil then spills over the baffle and short 
circuits directly toward the outlet screen, leaving a ma- 
jority of the centrifuge body in a completely stagnant 
condition. This result is unfortunate because the centrif- 
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ugal force increases proportionately with distance from 
the axis and in this design, the flow stays very close to 
the axis. After passing the outlet screen, the oil passes 
underneath the bottom baffle plate and exits through two 
tangential directed nozzles which also serve to limit the 
oil flow rate through the centrifuge. The high velocity jets 
exiting the two nozzles generate the reaction torque 
needed to drive the centrifuge at sufficiently high rota- 
tion speeds for particle separation (3000-6000 rpm). 
[0008] As stated in the SPINNER II® product litera- 
ture, there are other high speed centrifuges, including 
electric-motor-driven designs such as those made by Al- 
fa Laval. Besides being motor-driven, the Alfa Laval de- 
sign is appropriate to consider relative to the present 
invention for its use of a disc-stack assembly. The disc 
inserts' which comprise the heart of the disc-stack as- 
sembly enable the sedimentation height to be reduced, 
thereby resulting in greater filtering efficiency. The disc 
inserts. are conical in shape and are assembled with cir- 
cular or long rectangular plates known as caulks which 
are fitted between adjacent disc inserts. Separation 
channels are formed as a result and the thickness of the 
caulks may be varied so as to adjust the height of the 
separation channel for the particular particle size and 
concentration. The theory of operation and structure of 
. the Alfa Laval disc stack separators are described in the 
Alfa Laval product literature and are believed to be well 
known to those of ordinary skill in the art One such Alfa 
; Laval publication is entitled Theory of Separation" and 
was published by Alfa Laval Separation AB of Tumba, 
Sweden. Another publication with a similar disclosure 
or teaching was an article entitled "New Directions in 
Centrifuging" which was published in the January, 1 994 
issue of Chemical Engineering , pages 70-76, authored 
by Theodore De Loggio and Alan Letki of Alfa Laval Sep- 
aration Inc. 

[0009] The flow of liquid through some of the Alfa 
Laval disc-stack separator arrangements begins with 
the liquid entering at the top and flowing to the bottom 
where it is radially diverted and flows upwardly toward 
the fluid exit locations. The upward flowing liquid enters 
each separation channel at its outer radius edge and 
flows upwardly and radially inward through the channel 
to its point of exit at the inner radius edge. Separation 
of solid particles takes place as the liquid flows through 
the separation channels. In other Alfa Laval arrange- 
ments the flow through the disc-stack begins at an upper 
edge. However, in both styles the fluid exit location is at 
the top of the assembly. 

[001 0] After considering the design features and per- 
formance aspects of the centrifuge arrangements which 
are generally depicted by the aforementioned SPINNER 
II® and Alfa Laval structures, the inventors of the 
present invention conceived of an improved design for 
a bypass circuit centrifuge. Involved in the design effort 
by the present inventors was the use of computational 
fluid dynamics analysis of self-driven engine lube sys- 
tem centrifuges and this analysis revealed sub-optimal 


flow conditions from a particle separation standpoint. 
Additional research revealed that a greater degre of 
. separation efficiency in a centrifuge could b achieved 
by using a stack of cones so as to reduce the necessary 
5 particle settling distance. However, the Alfa Laval cen- 
trifuge requires a motor-drive arrangement which repre- 
sents a significant drawback from the standpoint of size, 
weight and cost 

[0011] What the present invention achieves is a corn- 
to bination of the low cost self-driven type centrifuge,sim- 
ilar in some respects to the SPINNER II® but with the 
efficiency enhancement provided by a unique arrange- 
ment of stacked cones. The result is a cost effective, 
higher performance centrifuge which can be used to re- 

15 place engine mounted disposable bypass filters. Al- 
though it was initially theorized that the self-driven cen- 
trifuge concept would not provide sufficient power to 
drive the stacked cone type of centrifuge, specific pro- 
visions have been made by the present invention to en- 

20 . able that combination in a unique and unobvipus way. 
As conceived, the improved design of the present inven- 
tion captures the lower cost benefits of the self-driven 
. . centrifuge with the greater efficiency of the disc-stack of 
cones. Due to the specific flow directions of the oil 

25 through the SPINNER II® and through the disc-stack 
configuration of the described Alfa Laval concept, a di- 
rect combination of these two designs was not possible. 
Specific and unique components had to be created in 
order to make the flow directions compatible and in or- 

.30 derto enable adisc-stack of cones to be integrated into 
a self-driven bypass circuit centrifuge. . 
[0012] According to one embodiment of the present 
invention, a bypass circuit centrifuge is provided for 
maintaining cleanliness of an engine lubricant sump. 

35 . The centrifuge is self-driven with system oil pressure by 
means of tangential nozzles and further contains a Stack 
. of closely spaced parallel truncated cones in order to 
increase separation efficiency. In another embodiment 
of the present invention a replaceable, disposable cone- 

40 stack subassembly is provided for quick assembly into 
and disassembly from the centrifuge. 
[001 3] After evaluating the benefits to be derived from 
combining a cone stack separator into a self-driven cen- 
trifuge, the present inventors conceived of a novel and 

45 unobvious design enhancement. Since a direct combi- 
nation by means of a simple substitution was not possi- 
ble, various plates and mounting arrangements had to 
be created so as to create and define the desired flow 
path. The FIG, 2 illustration is representative of the first 

50 design embodiment according to the present invention. 
The incoming oil is routed through the assembly so that 
. the flow enters the narrow space between adjacent 
cones at a radially outer flow entrance and travels in a 
. radially inclined; inward direction toward the axis of ro- 

55 , tation. Radially inner apertures in each cone permit the 
> oil to flow from the cone stack to a pair of tangential flow 
• , . nozzles. The exiting nozzle pressure imparts a spinning 
motion (self-driven) to the cone stack, causing the heav- 
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ier particles which are suspended in the oil to be forced 
in a radially outward direction, against the direction of 
radially inclined flow. As these particles exit from be- 
tween the cones, they are accumulated as sludge on 
the inside surface of the centrifuge bowl. The thickness 5 
of the sludge layer increases over time, and eventually, 
the sludge begins to build up within the outside diameter * 
of the cone stack. The "sludge" referred to herein is a 
very dense asphalt-like material which is very difficult to 
clean; w 
[0014] At some pointthe sludge build up may become *■■■ 
substantial and could interfere with the continued, ac- 
ceptable operation of the cone stack centrifuge. It then 
becomes necessary to disassembly the centrifuge and 
Clean the component parts. While this procedure can be *5 ; 
routinely handled, there are a number of parts which 
need to be disassembled and cleaned. Care must be 
taken while handling the parts to prevent possible dam- 
age. Care must also be exerted to ensure that the cones : 
are properly stacked and aligned during reassembly. 20 
While this procedure may take time, it does enable some 
parts to be reused, over and over again. Since some 
users may wish to reduce the cleaning time, the present 
inventors considered other design variations to what is 
illustrated in FIG. 2. The Inventors reasoned that one - 25 
option to reduce the cleaning time would be to provide 
a disposable cone-stack subassembly. Consequently, 
the present inventors additionally directed their efforts 
to designing a cone stack, self-driven centrifuge with a . 
replaceable, disposable cone stack subassembly. The 30 
result of this design effort is represented by anotherem- 
bodiment of the present invention which is illustrated 
and described herein. ' 

[0015] This "replaceable" subassembly embodiment 
of the present invention includes three basic compo- 35 
nents, a plastic liner shell, a cone-stack of thirty-four (34) 
individual plastic cones, and a plastic bottom plate. 
These components are each molded of a non-filled (in- _ 
cinerable) plastic which is capable of withstanding the 
heat' and chemical environment newfound in an engine 40 
lube system. Nylon 6/6 is a likely candidate, although 
other materials would be suitable. This cone stack sub- 
assembly is designed to mate with a permanent centri- 
fuge bowl which is reused. 

[0016] The "replaceable" subassembly embodiment 45 
provides a cone stack centrifuge design which can be 
quickly and easily serviced. There is no requirement to 
clean out sludge from the centrifuge bowl nor is there 
any need to clean the cones and go through the time 
consuming task of disassembly and reassembly of the 50 
cones. The sludge load is contained entirely within the 
liner shell, contributing to the overall cleanliness and - 
ease of handling. The cone stack subassembly is fabri- 
cated out of all plastic parts, thereby permitting inciner- 
ation or recycling. The cone stack subassembly of the 55 
present invention is effectively preassembled which 
eliminat s potential failure modes caused by improper 
assembly in the field. ... 


[0017] The embodiments of the present invention 
have a broader range of application than merely engine 
lubricants. The disclosed centrifuge designs can be 
used for a variety of fluids whenever it is desired to sep- 
arate particulate matter out of a circulating flow, assum- 
■ ing that the necessary fluid pressure is present to drive 
the centrifuge. 

[0018] In addition to the product literature already 
mentioned, there are a number of patents which dis- 
close various filtering and centrifuge designs and ad- 
vance a variety of theories as to the specific and pre- 
ferred operation. The following patent references are 
believed to provide a representative sampling of such 
earlier designs and theories: 


U.S. Patents: 

PATENT NO. 

PATENTEE 

ISSUE DATE 

955 890 

Marshall 

Abr 26 1910 

f\^Jl . A.W, Iw IW 

1 006 662 

Bailey 

Oct 24 1911 

1 038 607 

Lawson 

Sen 17 1912 

vJisfJ. iff Iw \ £- 

1 136 654 

Iff WW|WUi 

Callane 

Aor 20 1915 

1 \vj\ » &>U| iw iw 

1,151,686 

Hult et al. 

Aug. 31, 1915 

1,293,114 

Kendrick 

Feb 4 1919 

1 WW. ~f Iw Iw 

1,422,852 

Hall . . 

Jul. 18, 1922 

1,482,418 

Unger 

Feb 5 1924 

1,525,016 

Weir 

Feb. 3, 1925 

1,784,510 

Berline 

Dec. 9, 1930 

2,031,734 

Riebel, Jr. et al. 

Feb. 25, 1936 

2,087,778 

Nelin 

Jul. 20, 1937 

2,129,751 

Wells et al. 

Sep. 13, 1938 

2,302,381 

Scott 

Nov. 17, 1942 

2,321,144 

Jones 

Jun. 8, 1943 

2,578,485 

Nyrop 

Dec. 11,1951 

2,752,090 

Kyselka et al. 

Jun. 26, 1956 

2,755,017 

Kyselka et al. 

Jul. 17, 1956 

3,036,759 • 

Bergner 

May 29, 1962 

■ 3,990,631 

Schall ..." 

Nov. 9, 1976 

.4,067,494 

Willus et al. 

Jari. 10, 1978 

4,106,689 

Kozulla 

Aug; 15, 1978 

4,221,323 

Courtdt 

Sep. 9, 1980 

4,230,581 

Beazley 

Oct 28, 1980 

4,262,841 

Berber et al. 

Apr. 21, 1981 

4,288,030 

Beazley et al. 

Sep. 8, 1981 

4,346,009 

Alexander et al. 

Aug. 24, 1982 

. 4,400,167 

Beazley et al. 

Aug. 23, 1983 

,4,498,898 

Haggett 

Feb. 12, 1985 


U.S. Patents: 

4,615,315 
4,698,053 
4,787,975 

Graham 
Stroucken 
Purvey . 

Oct. 7, 1986 
Oct. 6, 1987 
Nov. 29, 1988 
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(continued) 


U.S. Patents: 

4,861,329 

Borgstrom 

Aug. 29, 1989 

4,915,682 

Stroucken 

Apr. 10, 1990 

4,961,724 

Pace 

Oct. 9, 1990 

5,052,996 

Lantz 

Oct. 1, 1991 

5,342,279 

Coopersteiri 

Aug. 30, 1994 

5,354,255 

Shapiro 

Oct. 11, 1994 

5,362,292 

Borgstrom et al. . 

Nov. 8, 1994 

5,374,234 

Madsen 

Dec. 20, 1994 

1,006,622 

Bailey 

Oct. 24, 1911 

1,136,654 

Callane 

Apr. 20. 1915 

1,151,686 

Hult et al. , 

Aug. 31, 1915 

1,784,510 

Berline 

Dec. 9, 1930 

2,031,734 

Riebel, Jr. et al. 

Feb; 25. 1936 

2,302,381 

Scott 

Nov. 17, 1942 

2,752,090 

Kyselkaetal. 

Jun. 26, 1956 

2,755,017 

Kyselka et al. 

Jul. 17, 1956 

3,990,631 

Schall 

Nov. 9, . 1976 

4,067,494 

Wiilus et al. 

Jan. 10, 1978 

4,915,682 

Stroucken 

Apr. 10, 1990 

4,961,724 

Pace 

Oct. 9,1990 

5,052,996 

Lantz 

Oct. 1,1991 


[0019] GB-A-1 ,036,661 discloses an oil separator 
having a drum with an inlet for receiving oil to be 
cleaned. The drum is mounted for rotation with the inlet 
uppermost and has a lower part from which reaction 
nozzles extend, one on either side of the axis of rotation. 
The interior of the drum is a separating chamber. Radial 
ribs provided below the inlet define radially extending 
chambers which open into the separating chamber at 
their radially outer end. A pipe having an opening in the 
region of the axis of rotation for the entry of oil from the 
separating chamber is provided in the lower part of that 
chamber and leads that oil to the reaction nozzles from 
which it emerges to cause rotation of the drum. It follows 
that the oil separator disclosed by GB-A-1, 036,661 is 
another form of self-driven type centrifuge. 
[0020] GB-A-755,269 discloses anotherform of motor 
driven centrifuge, the motor being a hydraulic motor in 
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Foreign Patents: 

30 

PATENT NO. 

COUNTRY 

ISSUE DATE 

1,507,742 

British 

Apr. 19, 1978 


2,049,494A 

Great Britain 

Dec. 31, 1980 


1,275,728 

France 

Oct. 2, 1961 

35 

1,089,355 

Great Britain 

Nov. 1,1967 

812,047 

Great Britain 

Apr. 15, 1959 


229,647 

Great Britain 

Feb. 26, 1926 


1,079,699 

Canada 

Jun. 17, 1980 
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this case. Th centrifuge includes a cone disc-stack 
separator arrangement which is similar to an ALFA 
LAVAL disc-stack separator arrangement described 
above. However the centrifuge disclosed in GB-A- 
755,269 is also provided with radial ejection holes at the 
perimeter of the rotor shell which allow the diversion of 
a secondary flow stream containing the separated par- 
ticulates out of the rotor and into a toradial fluid zone 
between the rotor and the surrounding wall from where 
the secondary flow stream is fed back to the inlet of the 
centrifuge through a filter which separates separated 
particulates from the secondary flow stream. Radial 
ejection from the perimeter of the rotor requires a large 
amount of power due to the high velocity of fluid ejection. 
[0021] US-A-4,508,530 discloses a centrifuge having 
an inner and an outer drum which are both driven 
through belt drives. The inner drum carries a cone stack. 
The fluid to be treated is to be fed to the center of the 
cone stack at the end thereof remote from the end to- 
wards which the cones taper. The fluid passes radially 
outwardly through the passages between the cones. 
There is provision for kinetic energy recuperation in the 
form of blades onto which jets of discharged heavy fluid 
are directed, solids and light fluids having been sepa- 
rated from the discharged heavy fluid of those jets. 
[0022] GB-A-3,801,415 discloses another form of 
centrifuge including a cone stack. Like the centrifuges 
disclosed by GB-A-755,269 and by US-A-4,508,530, 
the centrifuge disclosed by GB-A-3,801 ,415 is arranged 
to divert a secondary stream of fluid/particulate out of 
the rotor. A "carrier liquid" is injected into the rotor, sep- 
arate from the primary flow liquid, for the purpose of 
flushing the particulate load from the rotor while the lat- 
ter is spinning. There are wide open annular outlets for 
the secondary flow and the primary flow at the end of 
the centrifuge towards which the cones tapers. Th high 
velocity fluid injection of the secondary flow stream 
would cause a high drag torque. 
[0023] DE-C-363,851 discloses : cones that are 
stacked one upon another. A circular array of radially 
extending flat topped ribs with sloping sides is formed 
in the conical portion of each cone. The upper side of 
each rib of one cone of the stack locates in the underside 
of a corresponding rib in a cone that is stacked thereon. 
[0024] According to one aspect of this invention there 
is provided a centrifuge for separating particulate matter 
out of a flowing liquid as claimed in claim 1. Preferred 
features of that centrifuge are claimed in sub-claims 2 
to 14 and 17 to 20. 

[0025] According to another aspect of this invention 
there is provided a cone stack sub assembly for use in 
a self-driven, cone stack centrifuge according to said 
one aspect of this invention and as claimed in claim 15. 
Preferred features of the cone stack sub-assembly are 
claimed in claims 16 and 17. 

[0026] According to a further aspect of this invention 
there is provided a stackable centrifuge cone construct- 
ed and arranged for use in a self-driven cone stack cen- 
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trifuge according to said one aspect of this invention and 
as claimed in claim 21 . A preferred feature of a stackable 
centrifuge cone is claimed in sub-claim 22. 
[0027] A bypass circuit centrifuge which is assembled 
onto a center support shaft and within an outer cover 
assembly for separating particulate matter out of a cir- 
culating liquid according to one embodiment of the 
present invention comprises a centrifuge bowl, a base 
plate assembled to the centrifuge bowl, the base plate 
including at least one tangential flow nozzle, a hollow 
centertube positioned on the support shaft and axially 
extending through the base plate and through the inte- 
rior of the centrifuge bowl, a flow-control member posi- 
tioned adjacent an upper end of the centertube, a bot- 
tom plate spaced apart from the flow-control member 
and positioned closer to the base plate, and a plurality 
of truncated cones positioned into a stacked array which 
is positioned between the flow-control member and the 
bottom plate, the plurality of truncated cones being con- 
structed and arranged so as to define a plurality of liquid 
flow paths from an outer opening to a radially inner 
opening, the flow paths being in flow communication 
with the flow nozzle. 

[0028] A self-driven, cone stack centrifuge according 
to another embodiment of the present invention com- 
prises a reusable centrifuge bowl and a disposable 
cone-stack subassembly positioned within the centri- 
fuge bowl. The cone-stack subassembly includes an an- 
nular liner shell having a flow control first end. and op- 
posite thereto an open second end, an annular bottom 
plate attached to the open second end of the line/ shell 
and defining with the liner shell an interior cone space 
and a plurality of separation cones arranged into a 
stacked array and positioned within the interior cone 
space. 

[0029] One object of the present invention is to pro- 
vide an improved bypass circuit centrifuge. 
[0030] Related objects and advantages of the present 
invention will be apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] FIG. 1 is a front elevational view in full section 
of a self-driven centrifuge which generally corresponds 
to a prior art construction. 

[0032] FIG. 2 is a diagrammatic front elevational view 
in full section of a bypass circuit centrifuge according to 
a typical embodiment of the present invention. 
[0033] FIG. 3 is a top plan view of a top plate which 
comprises one component of the FIG. 2 centrifuge. 
[0034] FIG. 3A is a top plan view of an alternative top 
plate according to the present invention. 
[0035] FIG. 4 is a front elevational view in full section 
of the FIG. 3 top plate as viewed in the direction of ar- 
rows 4-4 in FIG. 3. 

[0036] FIG. 4A is a front elevational view in full section 
of the FIG. 3A top plate as viewed in the direction of 
arrows 4A-4A in FIG. 3A. 
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[0037] FIG. 5 is a top plan view of a bottom plate com- 1 
prising one component of the FIG. 2 centrifuge accord- 
ing to the present invention. 

[0038] FIG. 6 is a front elevational view in full section 
5 of the FIG. 5 bottom plate as viewed in the direction of 
arrows 6-6 in FIG. 5. 

[0039] FIG. 7 is a bottom plan view of a truncated cone 
which may be used as one portion of the FIG. 2 centri- 
fuge according to the present invention, the illustrated 

10 cone generally corresponding to a prior art construction. 
[0040] FIG. 8 is an enlarged front elevational view in 
full section of the FIG. 7 truncated cone as viewed in the 
direction of arrows 8-8 in FIG. 7 and inverted to agree 
with the FIG. 2 orientation. 

15 [0041] FIG. 9 is a bottom plan view of a truncated cone 
which may be used as one portion of the FIG. 2 centri- 
fuge according to the present invention. 
[0042] FIG. 10 is an enlarged front elevational view in 
full section of the FIG. 9 truncated cone as viewed in the 

20 direction of arrows 1 0-10 in FIG. 9 and inverted to agree 
with the FIG. 2 orientation. 

[0043] FIG. 11 is a diagrammatic front elevational 
view in full section of a self-driven, cone stack centrifuge 
according to a typical embodiment of the present inven- 
25 tion. 

[0044] FIG. 12 is a diagrammatic front elevational 
view in full' section of a cone stack subassembly which 
comprises a portion of the FIG. 11 centrifuge. 
[0045] FIG. 13 is a partial exploded view of the FIG. 

30 12 subassembly, with only one cone illustrated. 

[0046] FIG. 14 is a top perspective view of a liner shell 
comprising one portion of the FIG. 12 subassembly. 
. [0047] FIG. 1 5 is a front elevational view in full section 
of the FIG. 14 liner shell. 

35 [0048] FIG. 16 is a top plan view of the FIG. 14 liner 
shell. 

[0049] FIG. 17 is a front elevational view in full section 
of a bottom plate comprising a portion of the FIG. 12 
subassembly. 

40 [0050] FIG. 18 is atop plan view of the FIG. 17 bottom 
plate. 

[0051] FIG. 19 is a bottom perspective view of one 
cone of the cone stack comprising a portion of the FIG. 
12 subassembly. 
45 [0052] FIG. 20 is a top perspective view of the FIG. 
19 cone. 

[0053] FIG. 21 is a side elevational view in full section 
of the FIG. 19 cone. 

[0054] FIG. 21 A is a detail view of a portion of the FIG. 
so 21. cone. 

[0055] FIG. 22 is a bottom plan view of the FIG. 19 
cone. 

[0056] FIG. 23 is a partial front elevational view in full 
section of an alternative design according to the present 
55 invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0057] For the purposes of promoting an understand- 
ing of the principles of the invention, reference will now 
be made to the embodiment illustrated in the drawings 
and specific language will be used to describe the same. 
It will nevertheless be understood that no limitation of 
the scope of the invention is thereby intended, such al- 
terations and further modifications in the illustrated de- 
vice, and such further applications of the principles of 
the invention as illustrated therein being contemplated 
as would normally occur to one skilled in the art to which 
the invention relates. 

[0058] Referring to FIG. 1 there is illustrated a self- 
driven centrifuge 20 which is representative of the prior 
art construction. Centrifuge 20 includes an outer hous- 
ing or centrifuge bowl 21 which is securely sealed to and 
around base plate 22. Bowl 21 has an open lower end 
and a smaller clearance opening at its upper end. Axially 
extending through the geometric center of plate 22 and 
through the interior of centrifuge bowl 21 is hollow bear- 
ing tube 23. Tube 23 is externally threaded adjacent up- 
per end 24 and is shouldered at its lower opposite end 
25. Tube 23 is fitted at each end with brass bearings 26 
and 27. Nut 28 securely assembles the tube 23 to bowl 
21 and plate 22. Tube 23 includes oil inlet ports 31 and 
32 and annular seal 33 is positioned against the inside 
annular comer defined by bowl 21 and plate 22. At the 
lower region of plate 22 there are two tangential nozzle 
orifices 34 and 35. These tangential nozzjes orifices are 
symmetrically positioned on opposite sides of the axis 
of the centertube 23 and their corresponding flow jet di- 
rections are opposite to one another. As a result, these 
flow nozzles are able to create the driving force for spin- 
ning centrifuge 20 about a center shaft within a cooper- 
ating cover assembly (not shown), as is believed to be 
well known in the art. It is possible to create a spinning 
motion with a single flow nozzle or use more than two 
flow nozzles. In the FIG. 1 illustration the cutting plane 
has been modified from a full 180 degree plane in order 
to show both flow nozzles. 

[0059] The centrifuge 20 further includes an upper 
. baffle 36, outlet screen 37, and bottom baffle 38. The 
baffles and screen are cooperatively assembled so as 
to help define the flow path for the liquid flowing through 
centrifuge 20. All components shown in FIG. 1 rotate 
upon a shaft (not shown) that provides pressurized oil 
to the oil inlet ports 31 and 32. After passing through the 
rotating tube inlet ports 31 and 32, the oil is directed to- 
wards the top of the bowl 21 by upper baffle 36. The oil 
then spills over the baffle in an outward, radial direction 
and short circuits directly towards the outlet screen 37 
as illustrated by the flow arrows 39 provided on one side 
of the FIG. 1 illustration. The result of this particular flow 
path is that a majority of the interior of the centrifuge 
bowl is left in a completely stagnant condition. This fact 
has been rev aled by computational fluid dynamics 
analysis. This particular drawback is a disadvantage to 


this self-driven design because the centrifugal force in- 
creases proportionately with the distance from the axis 
of rotation. In the disclosed FIG. 1 design, the liquid flow 
stays very close to the axis, resulting in the annular stag- 

5 nant zone outwardly of the illustrated flow path. 

[0060] After passing through the outlet screen 37, the 
oil passes beneath the bottom baffle 38 and exits 
through the two tangential directed nozzles (nozzle ori- 
fices) 34 and 35. These nozzle orifices also serve to limit 

10 the oil flow rate through the centrifuge. The high velocity 
jet exiting from each nozzle orifice generates a reaction 
torque which is needed to drive the centrifuge at suffi- 
ciently high rotation speeds for particle separation 
(3000-6000 rpm). This rotation occurs within a cooper- 

15 ating cover assembly (not shown). 

[0061] Referring to FIG. 2, a preferred embodiment of 
the present invention is illustrated and begins with sev- 
eral of the primary structural components of self-driven 
centrifuge 20. Initially it should be noted that in the FIG. 

20 2 illCistration of the present invention, the upper baffle 
36, outlet screen 37, and bottom baffle 38 hav been 
removed. To some extent these components have been 
replaced by different components and another signifi- 
cant change is that the interior of bowl 21 now receives 

25 a series or stack 42 of truncated cones 43 (see FIGS. 7 
and 8) which are assembled together in a uniform and 
substantially parallel stack. In the preferred embodiment 
as illustrated, there are sixty-three (63) cones. The stack 
42 of cones 43 is provided in order to create an improved 

30 centrifuge design with enhanced efficiency. 

[0062] It is to be understood that the number of cones 
can increase or decrease depending on the available 
space for the stack, the cone wall thickness and the sep- 
aration distance between adjacent cones. A significant 

35 . improvement in cleaning efficiency can be achieved with 
only five or six cones in a stack. 
[0063] Self-driven , cone-stack centrifuge 45 includes 
outer housing or centrifuge bowl 21 which is securely 
sealed to and around base plate 22. The configuration 

40 of tube 23 and its mounting provisions as illustrated in 
FIG. 2 are substantially the same as illustrated in FIG. 
1 . In addition to the series 42 of stacked truncated cones 
43, the FIG. 1 centrifuge 20 is modified by the addition 
of machined top plate 46 and machined bottom plate 47. 

45 Further, three equally spaced threaded rods 48 (two of 
which are illustrated) extend through the stack 42 of six- 
ty-three truncated cones 43. These three threaded rods 
serve to help center and align the stack of truncated 
cones. The upper end 49 of each threaded rod 48 is re- 

50 ceived within a corresponding threaded hole 50 in ma- 
chined top plate 46 (see FIGS. 3 and 4). The lower end 

51 of each threaded rod 48 extends through a corre- 
sponding one of three equally spaced clearance holes 

52 which are positioned in machined bottom plate 47 
55 (see FIGS. 5 and 6). The lower end 51 of each threaded 

rod 48 may be secured by means of hex nuts 53 (as 

illustrated) or left free in the axial direction. 

[0064] Each of the sixty-three cones 43 are substan- 
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tially identical in construction, the. details of which are 
illustrated in FIGS. 7 and 8. While these cones are sim- 
ilar to other stacked cones as to certain aspects of cen- 
trifuge separation theory, the flow direction has been 
changed from earlier designs. In the present invention, 5 
as depicted in FIG. 2, (note the direction of the flow ar- 
rows 54), the initial flow of liquid as it reaches stack 42 
begins at the top or uppermost edge of stack 42. The 
flow path of the present invention is in contrast to certain 
styles of Alfa Laval stacked cones (reference the Back- 10 
ground portion) wherein the initial flow begins at the bot- 
tom of the stack and moves upward through the stacked 
cones to a liquid exit location. Even with those Alfa Laval 
configurations where the flow through the stacked 
cones begins aftRe top, both the flow inlet and exits are 15 
at the top of th,e unit. The modified flow path of the 
present invention was specifically designed and config- 
ured utilizing the configuration of top plate 46 in order 
to utilize the liquid flow as part of a self-driven centrifuge 
design. The additions of top plate 46 and bottom plate 20 
47 are important in order to be able to position the sixty- 
three truncated cones 43 in the desired and necessary 
orientation. Top plate 46 further contributes to the crea- 
tion of the desired liquid flow direction and creation of 
the desired velocity for the flow. Similarly, bottom plate 25 
47 contributes to the flow direction of the liquid which is 
being separated so that the exiting flow from the stack 
42 can be properly directed to the tangential flow nozzle 
orifices 34 and 35. 

[0065] In the operation of centrifuge 45 the oil which 30 
enters through the centertube 23 is directed through oil 
inlet ports 31 and 32. As the oil leaves the inlet ports, it 
is not permitted to freely cascade over an upper baffle 
as in the FIG. 1 design. Instead, the oil is first directed 
through a plurality of annularly spaced openings in the 35 
top plate 46 and then through passages defined by de- 
pending radial ribs formed on the inside surface of the 
top wall of the bowl in cooperation with the top surface 
of the top plate. The cooperating fit between these two 
components serves to prevent the fluid from tangential 40 
slipping since the fluid is greatly accelerated in the tan- 
gential direction as it proceeds outwardly. Once the fluid 
is passed the top plate and the acceleration vanes which 
have been created, it turns toward the base plate and 
spreads out evenly between the multiple parallel gaps 45 
between adjacent cones 43. The flow then proceeds 
back towards the center of bowl 21. As the oil'flows in- 
ward and upward, between adjacent cones 43, it is pre- 
vented from "spinning up" (i.e., accelerations the direc- 
tion of rotation) by radial vanes positioned between the so 
cone passages which prevent tangential fluid slip, in this 
way the energy that was expended to accelerate the flu- 
id on the way out is recovered on the way back. Once 
the fluid has passed through the cone passages, it turns 
toward the base plate 22 and flows under bottom plate 55 
47 and through the flow nozzle orifices 34 and 35. 
[0066] Referring to FIGS. 3 and 4, the machined top 
plate 46 is illustrated in greater detail, including a top 
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plan view in FIG. 3 and a front elevational view in full 
section in FIG. 4. Top plate 46 is a hollow annular mem- 
ber with a generally cylindrical lower body 57 and an 
annular upper flange 58 which generally increases in ax- 
ial thickness as it extends radially outwardly. Inner lip 59 
includes a generally cylindrical inner wall 60 which is ar- 
ranged to abut up against an inner wall portion 61 of 
bowl 21 (see FIG. 2). Inner wall portion 61 is positioned 
between wall 60 and the upper end 24 of tube 23. 
[0067] Inner lip 59 includes an equally spaced series 
of thirty (30) flow-through clearance holes 64 which pro- 
vide a flow path for the liquid (oil) which exits from the 
oil inlet ports 31 and 32. The undercut nature of wall 65 
of lower body 57 relative to lip 59 arid lower flange 66 
provides a clearance region 67 adjacent inlet ports 31 
and 32 for directing the oil flow through clearance holes 
64. 

[0068] Annular lower flange 66 is arranged with an an- 
nular inner O-ring channel 68 which is fitted with an elas- 
tomeric O-ring 69. Flange 66 abuts up against the out- 
side diameter of tube 23 immediately below the oil inlet 
ports 31 and 32 and in conjunction with O-ring 69 cre- 
ates a liquid-tight seal at that location. 
[0069] Annular upper flange 58 includes a generally 
horizontal top surface 71 which extends into the top sur- 
face of inner lip 59 and a spherical surface 72 which ex- 
tends between surface 71 and outer wall portion 73. 
Three internally threaded, axially extending holes 50 are 
positioned in flange 58 and extend through surface 72. 
The three holes are equally spaced on 120 degree cent- 
ers. The internal thread pitch is the same ais the ext mal 
thread pitch on the upper ends 49 of rods 48. 
[0070] A spaced series of inwardly or downwardly di- 
rected and radially extending ribs 77 are formed on the 
inside surface 78 of the curved or domed portion 79 of 
bowl 21 (see FIG. 2). As illustrated in FIG. 2, spherical 
surface 72 abuts up against these ribs 77 in order to 
create flow channels or vanes which are used to accel- 
erate the liquid flow which exits from the thirty clearance 
holes 64. 

[0071] Referring now to FIGS. 3A and 4A an alterna- 
tive machined top plate 46a is illustrated. Top plate 46a 
is identical in all respects to top plate 46 with one ex- 
ception. The spherical surface 72a of top plate 46a and 
a portion of surface 71a includes a series of outwardly 
radiating (straight) ribs 80. in the preferred embodiment 
there are a total of six ribs 80 which are equally spaced 
across surface 72a. Ribs 80 which are integrally form d 
as part of top plate 46a are designed to replace ribs 77 
which are positioned on the inside surface 78 of portion 
79 of bowl 21. Once ribs 77 are removed the inside sur- 
face 78 will have a smoothly curved or domed shape 
(spherical) and its curvature will b matched by the top 
surfaces of ribs 80 so that the desired flow channels 
(vanes) will be created. 

[0072] Referring to FIGS. 5 and 6, the machined bot- 
tom plate 47 is illustrated in greater detail, including a 
top. plan view in FIG. 5 and a side elevational view in full 
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section in FFG. 6. Bottom plate 47 is hollow and has a 
shape which in some respects is similar to a truncated 
cone. Lower outer wall 82 is sized and arranged (annu- 
lar) to fit into annular channel 83 which is formed into 
base plate 22. Outer wall 82 completes the assembled 
interface involving annular seal 33. Annular seal 33 is 
tightly wedged between bowl 21, base plate 22 and wall 
82 so as to create a liquid-tight interface at that location 
so as to prevent any oil leakage. . 
[0073] Conical wall portion 84 which extends radially 
inwardly beyond the three equally spaced clearance 
holes 52 provides the support surface for the stack 42 
of sixty-three cones 43. Bottom plate 47 is supported by 
base plate 22 and thestack 42 of cones is supported by 
plate 47. The remainder of the assembly (see FIG. 2) 
has previously been described. The inside diameter size 
of top opening 85 provides flow clearance relative to 
tube 23 for the liquid which leaves each of the cone 
channels (i.e., the defined spaced between adjacent 
cones 43). This exiting flow passes downwardly to noz- 
zle orifices 34 and 35. These nozzles are pointed tan- 
gentially in opposite directions and use the exiting ve- 
locity of the liquid jets to spin centrifuge 20 within its as- 
sociated cover assembly (not shown). 
[0074] Referring to FIGS. 7 and 8, one of the sixty- 
three cones 43 is illustrated in greater detail, including 
a bottom plan view in FIG; 7 and a front elevational view 
in full section in FIG. 8. Note that in FIG. 8 the features 
on the back side inner surface have been omitted for 
drawing clarity, and the view has been inverted to agree 
with the FIG. 2 cone orientation. Each cone 43 has an 
inclined wall 89 which is truncated, thereby creating up- 
per opening (inside diameter) 90. Formed on the inside 
surface of wall 89 are a series of six spaced, curved ribs 
91-96. These curved or helical ribs can be thought of as 
configured into two different styles. Ribs 91, 93, and 95 
have a similar shape and geometry to each other while 
ribs 92, 94 and 96 likewise have a similar shape and 
geometry to each other. While ail six ribs have a similar 
width, length, height and curvature, they differ in one re- 
spect. Rjbs 92, 94 and 96 extend around mounting holes 
97 which are equally spaced around wall 89. These 
three mounting holes 97 each receive one of the thread- 
ed rods 48. 

[0075] With regard to the FIG. 7 illustration, which in- 
cludes the six helical ribs 91-96, the direction of cone 
rotation is in the clockwise direction as looking into the 
plane of the paper. Alternatively the six helical (curved) 
ribs 91-96 could be replaced with straight radial ribs 
103-108 (see FIGS. 9 and 10) in which case the direc- 
tion of rotation could be clockwise or counterclockwise. 
Further, while the number of ribs may be increased or 
decreased, it is preferred for liquid flow symmetry and 
balance to have the ribs equally spaced and similarly 
styled. 

[0076] The fact that-each of the six ribs (vanes) has a 
substantially uniform height is important because these 
ribs define the cone-to-cone spacing between adjacent 


cones 43. In effect, the sixty-three cones stack one on 
top of the other as illustrated in FIG. 2. The clearance 
left between adjacent cones is created by the ribs such 
that the ribs of one cone are in contact with the outer 
5 surface of the adjacent cone which is geometrically po- 
sitioned therebeneath. 

[0077] The inside surface area of wall 89 which exists 
between and around each rib 91-96 provides the flow 
path for the liquid which is being cleaned. The six flow 

1Q clearance holes 98 are equally spaced around wall 89. 
As will be appreciated from the FIG. 2 illustration, the 
degree of separation between adjacent cones is ex- 
tremely small [0.02-0.03 inches (5.08-7.62mm)] noting 
that the height of each rib 91-96 is likewise and corre- 

*5 spondingly quite small. In order to assist in the preven- 
tion of any of the cones collapsing or deflecting into con- 
tact with an adjacent cone along any portion of the cone 
surface area between the ribs, a larger number of small 
raised protuberances or bumps 99 are provided. TY 

20 height of each bump 99 is substantially the same as the 
. height of each rib 91-96. Although the spacing and lo- 
cation of bumps 99 may appear to be random, the same 
general pattern, although random in some respects, is 
repeated six times around wall 89 ir\ order to balance 

25 their supportive pattern throughout wall 89. If a fewer 
number of cones are used to fill the desired spac in 
, bowl 21, then the gap between adjacent.cones (i.e. their 
separation distance) will increase. It is anticipated that 
separation distances between cone bodies of between 

30 . 0.02 and 0.30 inches (5.08 and 7.62 mm) will be accept- 
. .- able* - . .• ' .. ...... l : . .; 

[0078] The innermost edge of each clearance hole 98 
is positioned so as to be axially aligned with outer wall 
portion 73 of top plate 46. In this way the liquid which 

35 , flows over the outer edge of top plate 46 will flow down- 
wardly into the flow holes 98. From there the liquid Jrav- 
els .upwardly and inwardly between adjacent cones to- 
ward openings 90. The direction of travel between ad- 
jacent cones also has an angular component due to the 

40 curved (helical) nature of ribs 91-96 which define the 
available flow channels or vanes between adjacent 
cones. When the openings 90 are reached the flow be- 
gins an axially downward path through bottom plate 47 
and on to the nozzle orifices 34 and 35 (note the FIG. 2 

45 flow direction arrows). 

[0079] Referring to FIGS. 9 and 10 an alternative style 
of truncated cone 102 is illustrated. FIGS. 9 and 10 are 
intended to correspond generally to the arrangement of 
views seen with FIGS. 7 and 8. FIG. 9 is a bottom plan 

50 view and FIG. 10 is a sectional view which has been 
inverted so as to agree with the cone orientation of FIG. 
2. The features on the back side inner surface have 
been omitted for drawing clarity.. Cone 102 includes six 
straight radial ribs 103-108 which are equally spaced 

55 across the conical surface 109 of cone 102. . The six flow 
holes 110 are equally spaced on the same diameter and 
the three mounting holes 111. are also equally spaced 
though located at a small diameter. Cone 102 is a suit- 
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able replacement for each of the sixty-three cones 43 
arranged into stack 42. By using straight ribs the direc- 
tion of rotation of cone 102 may be either clockwise or 
counterclockwise. 

[0080] Centrifuge 45 is illustrated in a vertical or up- 
right orientation relative to the engine block. In this ori- 
entation it should be clear that the sludge accumulation 
will be along the bottom and sides of the centrifuge bowl 
21. When the accumulation of sludge. builds up to the 
point that it interferes with the flow of oil through the 
cones, it is time to clean the centrifuges 
[0081] The steps involved in the disassembly of cen- 
trifuge 45 should be fairly clear from the drawing illus- 
trations provided. Removal of nut 28 permits the centric 
fuge bowl 21 and cone-stack 42 to pull out of engage- 
ment with base plate 22 and slide off of tube 23. There- 
after the three threaded rods 48 are removed and the 
individual cones 43 disassembled. At this point ail of the 
individual component parts are able to be cleaned. Once 
cleaned, and with the sludge removed, the centrifuge 
45 is ready to be reassembled. While the disassembly 
steps can be reversed, greater care and attention must 
be given to be sure that all the parts', especially the 
cones 43, are properly aligned. 
[0082] In order to provide an option to the FIG. 2 con- 
figuration design, attention was directed to creating a 
removable, disposable cone-stack subassembly. This 
related embodiment of the present invention is illustrat- 
ed in FIGS. 11-22. This embodiment provides novel and 
unobvious benefits by means of a cone-stack sub- 
assembly which is of an all-plastic construction and de- 
signed to be disposable and then replaced with a new, 
clean subassembly. 

[0083] Referring to FIG. 11, a self-driven, cone-stack 
centrifuge 160 according to another embodiment of the 
present invention is illustrated. Centrifuge 160 is orient- 
ed in a vertical position and mounted on the mounting 
pad 161 of an engine block. The specific mounting meth- 
od involves an annular lip 162 formed as part of the 
mounting pad, an annular band clamp 163 and O-ring 
164. The annular edge lip 165 of outer shell 166 is 
clamped to lip 162 and O-ring 164 is wedged into chan- 
nel 167. This creates a secure and liquid-tight interface. 
This assembly arrangement is typical of what can be 
used for centrifuge 45. 

[0084] Mounting pad 161 includes an oil delivery inlet 
170 and an internally-threaded annular mounting stem 
171. Threaded into stem 171 is centershaft 172 which 
is hollow for part of its length, the hollow portion 173 
terminating adjacent to two fluid apertures 174. Flange 
175 seats against the end of stem 171 while shouldered 
bearing sleeve 176 coaxially positions centershaft 172 
within centertube 177. The coaxial spacing created by 
sleeve 176 provides an annular clearance space 178 
between the centershaft 172 and centertube 177. 
[0085] One end. of c ntertube 177 is configured with 
an annular flange 177a which abuts up against bearing 
sleeve 176. At the opposite end of centertube 177 an 


annular recessed portion 182 receives a shouldered an- 
nular bearing sleeve 183. The outer surface of this op- 
posite end of centertube 177 is externally threaded and 
receives a securing nut 184. Positioned between secur- 

5 ing nut 184 and the replaceable cone-stack subassem- 
bly 186 is an annular support washer 181. Washer 181 
. is shaped so as to fit closely against the upper portion 
of the cone-stack subassembly 186. At a location which 
- is axially adjacent the externally threaded portion, the 

10 centertube 177 includes four equally spaced fluid exit 
. apertures 185. 
[0086] The oil circulation path through centrifuge 160 
begins with incoming oil flowinjg in via oil delivery inlet 
170 and proceeding through the hollow portion 173 to 

15 apertures 174. The flow progresses through apertures 
174 into annular clearance space 178. The flow contin- 
ues to the right in the FIG. 11 illustration and exits the 
clearance space 178 via exit apertures 185. At this point 
the oil enters the replaceable cone-stack subassembly 

20 1 86 which will be described in greater detail hereinafter. 
[0087] Extending beyond bearing sleeve 183, center- 
shaft 172 has a reduced diameter portion 187 which is 
externally threaded and mates with handle 188. Handle 
188 includes a shouldered inner stem 188a, an O-ring 

25 channel 189 and a retaining flange 190. Spacer 190a 
completes this portion of the assembly. An annular lip 
portion 191 of outer shell 166 abuts up against spacer 
1 90a and retaining flange 1 90 helps to maintain the axial 
positioning of the assembled components. As should be 

30 understood, once band clamp 1 63 is released, the outer 
shell and handle 188 can be unscrewed as a connected 
subassembly from centershaft 1 72. Annular, permanent 
centrifuge bowl 19^ fits over the outer annular surface 
of base 198. Once centrifuge bowl 197 is pushed into 

35 position, O-ring 199 is compressively clamped to create 
a liquid-tight interface. After the assembly of centrifuge 
bowl 197 onto base 198, the securing nut 184 is thread- 
ed onto centertube 177. 

[0088] The oil flowing through the cone-stack sub- 

40 assembly 186 exits through an annular zone 200 which 
is adjacent to the outer surface of centertube 177. This 
oil flows into annular zone 201 and from there, exits 
through tangential flow nozzles 202 and 203. The high 
pressure of the exiting oil jets through tangential flow 

45 nozzles 202 and 203 creates a rapidly spinning action 
of the cone-stack subassembly 186 around centershaft 
172. The oil exiting from nozzles 202 and 203 drains 
through opening 204. While the centertube 1 77, nut 1 84, 
centrifuge bowl 1 97, base 1 98, and O-ring 1 99 also spin, 

50 the cone-stack subassembly 186, as defined herein as 
a disposable, replaceable cone-stack subassembly, 
does not include any of these other components. The 
cone-stack subassembly 186 as illustrated in FIG. 12 
includes a liner shell 206, cone stack 207, and bottom 

55 plate 208. An exploded view of these components, 
. though with only one cone 209 of cone stack 207 includ- 
ed, is illustrated in FIG. 13. The centrifuge bowl 197 
mates with the outer surface of liner shell 206. The pres- 
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sure load is carried by the centrifuge bowl 1 97 while the 
cone-stack subassembly 186 captures the sludge load. 
Additional details of the liner shell 206 are illustrated in 
FIGS. 14 through 16. Additional details of bottom plate 

208 are illustrated in FIGS. 17 and 18. The details of a 5 
representative cone 209 of cone stack 207 are further 
illustrated in FIGS. 19 through 22. 

[0089] Referring first to FIGS. 12 and 13. the details 
of the cone-stack subassembly 1 86 are illustrated. The 
vertical orientation for centrifuge 160 was selected for 10 
FIG. 11 as the preferred orientation for the centrifuge 
relative to the engine block. Accordingly, FIG. 12 
presents the subassembly as it would normally be ori- 
ented. The remaining illustrations are based on the ver- 
tical orientation of FIG. 11. 15 
[0090] Liner shell 206 (see FIGS. 14-16) is a molded, 
unitary thin-walled plastic vessel with an annular, hollow 
shape and six equally spaced radial acceleration vanes 
210. These radial acceleration vanes support the cone 
stack 207. Liner shell 206 includes an annular body por- 20 
tion 211 which converges slightly (approximate 2 degree 
taper) from open end 212 to partly closed end 213. Ex- 
tending between body portion 211 and end 213 is frus- 
toconical portion 214 which tapers at an approximate 45 
degree angle. End 2 13 is open with a cylindrical recess 25 
215 defined by inner wall 215a and substantially flat 
shelf 21 6. The inner wall 2 1 5a of recess 215 defines six, 
equally-spaced flow apertures 217 and dividing vane 
tips 218. The six vane tips 218 are located midway (cir- 
cumferentially) between adjacent flow apertures 217 so 
and the tips are coplanar extensions of radial accelera- 
tion vanes 210. vanes 210 are on the inside surface of 
the wall defining frustoconical portion 214 exterior to in- 
ner wall 215a with a small portion (tip) of each vane ex- 
tending into body portion 211. Vane tips 218 are posi- 35 
tioned in the corner between the interior surface of wall 
215a and the adjacent outer surface of shelf 216. 
[0091] The flow of oil out through fluid exit apertures 
185 is directed radially toward inner wall 215a and due 
to shelf 21 6 and the fit of ope ning 221 against centertube 40 
177, the flowing oil travels radially outward through flow 
apertures 217 and toward body portion 21 1 . A clearance 
space 222 is disposed between the first cone 209 in 
cone stack 207 and frustoconical portion 214. This 
space is divided into six flow paths by means of vanes 45 
210. Space 222 extends into annular clearance space 
223 which is disposed between the outer edges of cones 

209 and body portion 211 . Once space 223 fills with oil, 
the flow path of least resistance is through each cone 

via six openings in each and then in a radially inward so 
direction along the surface of each cone toward center- 
tube 177. The conical shape of each cone 209 means 
that the flow will be inclined as indicated by the flow ar- 
rows 224 in FIG. 11. The inside edge of each cone in- 
cludes enlarged apertures which provide a flow path 55 
along the outer surface of centertube 177 in the direction 
of zone 200. 

[0092] Referring to FIGS. 17 and 1 8, bottom plate 208 


is a unitary, molded plastic, generally frustoconical 
member with a relatively short cylindrical wall 228, ta- 
pered body portion 229, and radial shelf 230 which de- 
fines center opening 231. Six equally-spaced stiffening 
webs 232 are disposed on the inner surfaces of body 
portion 229 and shelf 230. The body portion 229 and the 
webs 232 are oriented on a 45 degree angle which 
matches the angular incline of vanes 210 and the coni- 
cal taper of cones 209. As such, the bottom plate 208 
provides support to the "bottom" of the cone stack, 
which is the lower end in FIG. 11 closestto the base 198. 
Cylindrical wall 228 is spot welded at six equally-spaced 
locations to annular body portion 211 at a location adja- 
cent open end 212. This plastic spot welding secures 
together the liner shell 206 and the bottom plate 208 as 
an integral subassembly. This integral subassembly is 
thus a self-contained module which can be easily han- 
dled for installing and removing. The double-walled 
thickness of the integral subassembly, including cylin- 
drical wall 228, is received within an annular groove 235 
disposed in base 1 98. This double-walled thickness pro- 
vides one abutment surface for contact with O-ring 1 99. 
in lieu of a plastic spot welded assembly of bottom plate 

208 to liner shell 206, the short cylindrical wall 228 may 
incorporate a plastic snap-fit ridge to mate with the liner 
shell. 

[0093] Center opening 231 has a diameter size which 
is larger than the outside diameter of centertube 177 
such that the exiting flow from the cone stack 207 is able 
to flow into zone 200. 

[0094] The cone stack 207 includes an aligned stack 
of thirty-four virtually identical, frustoconical, thin-walled 
plastic cones 209 (see FIGS. 19-22). Each cone 209 is 
of a molded, unitary construction and includes a frusto- 
conical body 238, upper shelf 239, and six equally- 
spaced vanes 240 formed on the inner surfaces ofbody 
238 and shelf 239. The outer surface 241 of each cone 

209 is substantially smooth throughout while the inner 
surface 242 includes, in addition to the six vanes 240, 
a plurality of projections 243 which help to maintain pre- 
cise and uniform cone-to-cone spacing between adja- 
cent cones under high pressure conditions. Disposed in 
body 238 are six equally-spaced openings 246 which 
provide the entrance path for the oil flow between adja- 
cent cones 209. Each opening 246 is positioned adja- 
cent to a different and corresponding one of the six 
vanes 240. 

[0095] Alignment of cones 209 is important in two re- 
spects. Axially, a uniform spacing between adjacent 
cones contributes to the overall balance of the flow 
paths and particl separation and yields a greater sep- 
aration efficiency. Circumferentially it is important for the 
cones 209 to be rotated into alignment such that the 
openings 246 in one cone are aligned with the openings 
in the adjacent cone. This permits a uniform and bal- 
anced oil flow through each cone into the separation 
space between adjacent cones. In order to achieve the 
desired axial spacing, the pattern of projections 243 are 
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utilized. For the circumferential (radial) alignment there 
is a mating of ribs in one cone with corresponding 
grooves in the adjacent cone for engagement. This re- 
lationship repeats throughout the stacked array of cones 
209. 

[0096] Digressing for a moment, FIGS. 11 and 12 
should be regarded as primarily diagrammatic illustra- 
tions due to certain drawing technicalities which have 
been omitted in the interest of drawing clarity. The sec- 
tioned nature of the individual cones 209 within sub- 
assembly 18G would mean that some portion of the 
openings 246, vanes 240 and projections 243 on the 
back side of each cone would be partially visible through 
the slight separation of adjacent cones. Since these fea- 
tures of each cone 209 have been illustrated in all re- 
spects in FIGS. 19-22, these features were omitted in 
Fl GS. 1 1 and 1 2. A similar explanation applies to FIG. 2. 
[0097] The shelf 239 defines a centered and concen- 
tric aperture 247 and surrounding aperture 247 in a ra- 
dially-extending direction are six equally-spaced, V- 
shaped grooves 248 which are aligned with the six 
vanes 240. The grooves 248 of one cone receive the 
upper portions of the vanes of the adjacent cone and 
this controls proper circumferential alignment. Aperture 
247 has a generally circular edge 249 which is modified 
with six semi-circular, enlarged openings 250. The 
openings 250 are equally-spaced and positioned mid- 
way (circumferentially) between adjacent vanes 240. 
The edge portions 251 which are disposed between ad- 
jacent openings 250 are part of the same circular edge 
with a diameter which is closely sized to the outside di- 
ameter of centertube 177. The close fit of edge portions 
251 to the centertube 177 and the enlarged nature of 
openings 250 means that the exiting flow of oil through 
aperture 247 is limited to flow through openings 250. As 
such, the exiting oil flow from cone stack 207 is arranged 
in six equally-spaced flow paths along the outside diam- 
eter of centertube 177 into zone 200. The circumferen- 
tial position of openings 250 results in these openings 
being centered between vanes 210 in liner shell 206 and 
also centered between webs 232. This in turn means 
that liner shell 206, cone stack 207, and bottom plate 
208 are rotated about the longitudinal axis of centertube 
177 such that the vanes 210, vanes 240, and webs 232 
are ail circumferentially and axially aligned. This aligned 
arrangement means that there are six circumferentially 
spaced flow corridors which extend through the liner 
shell 206, cone stack 207, and bottom plate 208. 
[0098] Each of the vanes 240 are configured in two 
portions 255 and 256. Side portion 255 has a uniform 
thickness and extends from radiused comer 257 along 
body 238 and slightly beyond annular edge 258. There 
are six integral upper portions 256, each of which is re- 
cessed below and circumferentially centered on a cor- 
responding groove 248 (see FIG. 21A). Portions 256 
function as ribs which notch into corresponding V-shape 
grooves 248 on the adjacent cone. 
[0099] The cone-stack subassembly 186 consisting 


of liner shell 206, cone stack 207, and bottom plate 208 
is a disposable, replaceable component which provides 
a unique and unobvious improvement Once there is a 
build up of sludge in annular clearance space 223 which 

5 is at a level sufficient to interfere with the desired oper- 
ation of centrifuge 160, the entire subassembly 186 is 
disassembled from the remainder of the centrifuge and 
discarded and a new, clean subassembly is installed. 
The removed subassembly 186 may be incinerated or 

10 recycled and its all-plastic construction contributes to 
the availabifity of these options. 
[0100] While two primary embodiments have been • 
described, there is another centrifuge arrangement 
which is a unique combination of features selected from 

15 the two primary embodiments. In FIG. 23, centrifuge 270 
is arranged similar to centrifuge 45 without the replace- 
able subassembly 186. However, the top plate 46 is re- 
moved and its function is performed by a redesigned 
centrifuge bowl 271 which has a top angle designed to 

20 match the frustoconical shape of the cones 272 and a 
deep dimple rib 273 to position the top cone 272a be- 
neath the inlet holes 274. Cones 272 are virtually iden- 
tical to cones 209 including the design of aperture 247 
and semicircular openings 250. However, top cone 272a 

25 has a modified configuration which includes the elimi- 
nation of openings 250. As a result, there is no oil flow 
path through the center aperture of cone 272a between 
the cone and the centertube. As a result, the flow is rout- 
ed to the outer edge of cone 272a and then progresses 

30 between adjacent cones in toward centertube 177. In 
this embodiment, the first cone 272a actually functions 
as a top plate or flow control plate due to its unique con- 
figuration and the manner in which that configuration 
controls the flow of oil as it exits from centertube 177. 

35 [01 01] While the invention has been illustrated and 
described in detail in the drawings and foregoing de- 
scription, the same is to be considered as illustrative and 
not restrictive in character, it being understood that only 
the preferred embodiment has been shown and de- 

40 scribed and that all changes and modifications that 
come within the scope of the invention are desired to be 
protected. 

45 Claims 

1. A centrifuge (45,160) for separating particulate mat- 
ter out of a flowing liquid, said centrifuge (45,160) 
including a centrifuge bowl (21,197) constructed 

50 and arranged to rotate about an axis, a base plate 
(22,198) assembled to said centrifuge bowl 
(21,197), a flow tube (23,177) extending axially 
through said base plate (22,198) and through said 
centrifuge bowl (21,197) and including a flow pas- 

55 sageway, flow control means positioned adjacent a 
first end of said flow tube (23,177) for directing the 
flow of liquid, a support plate (47,208) spaced apart 
from said flow control means and positioned adja- 
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cent said base plate (22,198); and a plurality of trun- 
cated cones (43,209) positioned into a stacked ar- 
ray (42,207) which is sandwiched between said flow 
control means and said support plate (47,208), said 
plurality of cones (43,209) being constructed and 5 
arranged so as to define a plurality of liquid flow 
paths (54,224) from a first opening to a second 
opening which is located radially inward from said . 
first opening, characterised in that said centrifuge 
(45,160) is a self-driven centrifuge (45,160), said 10 
base plate (22,1 98) includes at least one tangential 
flow nozzle (34,35,202,203) for creating an exit flow 
jet which causes said centrifuge bowl (21,197) to 
rotate and said liquid flow paths (54,224) are in flow J 
communication with said at least one tangential flow 1 5 
nozzle (34,35,202,203). 

2. A self-driven cone-stack centrifuge (160) according 
to claim 1 which is designed and constructed to be 
assembled within an outer cover assembly (166). 20 

3. A self-driven cone-stack centrifuge (45,160) ac- ' 
cording to claim 1 or claim 2 which is designed and 
constructed to be assembled onto a center support . 
shaft (172). 25 

4. A self-driven cone-stack centrifuge (45,160) ac- 
cording to claim 3 wherein the flow tube is a hollow . 
center tube. (23,177) which is designed and con- 
structed to be positioned on the center support shaft 30 
(172). 

5. A self-driven cone-stack centrifuge (45,160) ac- 
cording to claim 4, which is a bypass circuit centri- 
fuge wherein said flow-control means includes a 35 
plurality of raised ribs (77) or separation vanes 
(210), said flow-control means raised ribs (77) or 
separation vanes (210) being positioned adjacent * 
an inner surface of said centrifuge bowl (21,197) so { 
as to define a plurality of liquid flow channels be- _■; 40 
tween said flow-control means and said inner sur- 
face. 

6. A bypass circuit centrifuge (45,160) according to 
claim 4, wherein said flow-control means includes *5 
an annular member (46,215a and 216) which is po- 
sitioned at one end of said plurality of truncated 
cones (43,209). 

7. A bypass circuit centrifuge (45) according to claim so 
6, wherein said annular member is a cone member 
(46). 

8. A bypass circuit centrifuge (1 60) according to claim 

4, wherein said flow-control means, said support 55 
plate (208), and said plurality of truncated cones . 
(209) are arranged together into a replaceable mod- 
ule (186) which is separable, intact, from within said 


centrifuge bowl (197). 

9. A bypass circuit centrifuge (45,160) according to 
claim 2 which is constructed and arranged to be as- 
sembled onto an axial shaft (172) and in which: 

said centrifuge bowl (21,197) has a partly 
closed first end defining a centrally positioned 
aperture therein and an open second end, said 
base plate (22,198) is assembled to said^ sec- 
ond end of said centrifuge bowl (21 ,197), said 
flow tube (23,177) extends through the aper- 
ture in said first end of said centrifuge bowl 
(21,197), said support plate (47,208) is a sec- 
ond of a spaced-apart pair of support plates (46 
and 47, 208 and 216) and is assembled into 
said base plate (22,198), the other or first 
(46,216) of said spaced-apart pair of support 
plates (46 and 47, 208 and 216) is positioned 
adjacent said aperture; 

said stacked array (42, 207) of particle separa- 
tion cones (43,209) is positioned around said 
flow tube (23,177) and axially extending be- 
tween said pair of support plates (46 and 47, 
208 and 216); and wherein 
alignment means (48 and 97 or 111; 240 and 
248) are provided for securing togethier said 
stacked array (42,207) with said pair of support 
plates (46 and 47,208 and 216). 

10. A bypass circuit centrifuge (45) according to claim 
4 or claim 9, wherein said centrifuge bowl (21) in- 
cludes an inner surface which defines a plurality of 
ribs (77), said flow control means or said first sup- 
port plate (46) being positioned adjacent said ribs 
(77) and arranged therewith to define a plurality of 
flow channels. 

1 1. A bypass circuit centrifuge (45) according to claim 
9, wherein each of said plurality of separation cones 
(43,102) includes a plurality of stacked, radial ribs 
(91-96,103-108) which define a cone-to-cone spac- 
ing in said stacked array (42). 

1 2. A self-driven cone-stack centrifuge (160) according 
to claim 4, wherein said stacked array (207) of 
cones (209) is a replaceable, self-contained, cone- 
stack subassembly (186) mounted onto said hollow 
centertube (177) within an interior centrifuge space 
defined by said base plate (198) and said centrifuge 
bowl (197). 

13. A centrifuge (160) according to claim 12, wherein 
said cone-stack subassembly (186) includes an an- 
nular liner shell (206), a bottom plate (208) which is 
attached to said liner shell (206), and defining with 
the liner shell (206) an interior cone space, and a 
plurality of separation cones (209) arranged into a 
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stacked array (207) and positioned within said inte- 
rior cone space. ,. 

14. A centrifuge (160) according to claim 13, wherein 
said annular liner shell (206) is a unitary member 
arranged with a flow-control first end (213) and op- 
posite thereto, an open second end (212). 

15. A cone-stack subassembly (186) for use in a self- 
driven, cone-stack centrifuge (160) according to 
any one of claims 12 to 14, wherein said centrifuge 
(160) is designed for separating particulate matter 
out of a flowing liquid, said cone-stack subassembly 
(186) including a plurality of separation cones (209) 
arranged into a stacked array (207) and positioned 
within an interior cone space; 

characterisied in that said cone-stack sub- 
assembly (186) is self-contained and replaceable 
comprising: 

an annular liner shell (206) having a flow control 
first end (213) and opposite thereto an open 
second end (212); 

an annular bottom plate (208) attached to the 
second open end (212) of said liner shell (206) 
and defining with said liner shell (206) said in- 
terior cone space. 

1 6. A cone-stack subassembly (1 86) according to claim 
15, wherein said bottom plate (208) has an annular 
outer wall (228) which is attached to said open sec- 
ond end (212) with a sealed interface so as to close 
said open second end (212) and sealingly enclose 
said interior cone space. 

17. Apparatus (186) according to claim 14 or claim 15, 
wherein said flow-control first end (213) includes a 
plurality of equally-spaced flow separation vanes 
(210) and an alternating plurality of equally-spaced 
flow inlet apertures (217) which admit said flowing 
liquid into said interior cone space. 

18. A cone-stack centrifuge (160) according to claim 4 
when appended to claim 1, wherein each of said 
plurality of cones (209) defines a centertube clear- 
ance aperture, and said stacked array (207) is po- 
sitioned in a hollow interior defined by said base 
plate (198) and said centrifuge bowl (197) with said 
centertube (177) extending through the clearance 
aperture of each centrifuge cone (209) of said plu- 
rality of centrifuge cones (209), each centrifuge 
cone (209) of said plurality of centrifuge cones (209) 
including a circumferentially aligned combination of 
a protruding V-shaped rib (256) and a recessed V- 
shaped groove (248), said V-shaped rib (256) and 
said V-shaped groove (248) providing an alignment 
feature for th centrifuge cones (209) of said 
stacked array (207) by positioning the V-shaped rib 


(256) of one centrifuge cone (209) into the V- 
shaped groove (248) of an adjacent centrifuge cone 
(209). 

5 19. A cone-stack centrifuge (160) according to claim 
18, wherein each centrifuge cone (209) of said plu- 
rality of centrifuge cones (209) includes a substan- 
tially conical sidewall portion (238) and a substan- 
tially flat top wall portion (239), said top wall portion. 

10 (239) having a first surface and opposite thereto a 
second surface, said V-shaped rib (256) being dis- 
posed in one of said first and second surfaces and 
said V-shaped groove (248) being disposed in the 
other of said first and second surfaces. 

15 : 

20. A cone-stack centrifuge (160) according to claim 
18, wherein there is a plurality of V-shaped ribs 
(256) and a plurality of V-shaped grooves (248) dis- 
posed as part of said centrifuge cone (209), said 

20 plurality of V-shaped ribs (256) being substantially 
equally spaced around said centrifuge cone (209) 
and said plurality of V-shaped grooves (248) being 
substantially equally spaced around said centrifuge 
cone (209). 

25 

21. A stackable centrifuge cone (209) constructed and 
arranged for use in a self-driven cone-stack centri- 
fuge (160) according to any one of claims 1 to 14 
and 18 to 20, as one centrifuge cone (209) of a plu- 

30 rality of centrifuge cones (209) which are arranged 
as a stacked array (207) on a centerpost (172), said 
stackable centrifuge cone (209) comprising: 

a main body portion (238) including a surround- 
35 ing sidewall defining a hollow interior and char- 

acterisied by an upper wall (239) defining a 
clearance aperture (247) for receipt by said 
centerpost (172); 

said upper wall (239) having a first surface and 
40 opposite thereto a second surface; and 

a circumferentially aligned combination of a 
protruding V-shaped rib (256) and a recessed 
V-shaped groove (248), said V-shaped rib (256) 
and said V-shaped groove (248) providing an 
45 alignment feature for said stackable centrifuge 

cone (209) as part of a stacked array (207) with 
other stackable centrifuge cones (209) by po- 
sitioning the V-shaped rib (256) of one centri- 
fuge cone (209) into the V-shaped groove (207) 
so of an adjacent centrifuge cone (209) of said, 

stacked array (207). 

22. A stackable centrifuge cone (209) according to 
claim 21 , wherein said surrounding sidewall (238) 

55 is substantially conical and wherein said upper wall 
(239) includes a first surface and opposite thereto 
a second surface, said V-shaped rib (256) being dis- 
posed in one of said first and second surfaces and 
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said V-shaped groove (248) being disposed in the 
other of said first and second surfaces. .. 


Patentanspruche 

1. Zentrifuge (45, 160) zum Absondern von teilchen- 
formiger Materie aus einer stromenden Flussigkeit, ' 
wobei die Zentrifuge (45, 160) eine Zentrifugen- 
schussel (21, 197), die so konstruiert und angeord- 
net ist, daft sie um eine Achse drehbar ist, eine 
Grundpiatte (22, 198), die an die Zentrifugenschus- 
se! (21, 197) angebaut ist, ein Stromungsrohr (23, 
177), das sich axial durch die Grundpiatte (22, 198) 
und durch die Zentrifugenschussel (21, 197) er- 
streckt und einen Stromungsweg enthalt, eine Stro- 
mungssteuereinrichtung, die neben einem ersten 
Ende des Stromungsrohres (23, 177) zum Dirigie- 
ren des Flussigkeitsstromes angeordnet ist, eine 
Tragplatte (47, 208), die von der Strdmungssteuer- 
einrichtung beabstandet und neben der Grundpiat- 
te (22, 198) angeordnet ist; und eine Vielzahl von 
Kegelstumpfen (43, 209) enthalt, die in einer gesta- 
pelten Anordnung (42, 207) angeordnet sind, die 
zwischen der Stromungssteuereinrichtung und der 

{ Tragplatte (47, 208) angeordnet ist, wobei die Viel- 
zahl von Kegeln (43, 209) so konstruiert und ange- 
ordnet ist, daft sie eine Vielzahl von Flussigkeits- 
stromungswegen (54, 224) von einer ersten Off- 
nung zu einer zweiten Offnung bilden, die radial ein- 
warts von der ersten Offhung angeordnet ist, da- 
durch gekennzeichnet, daft die Zentrifuge (45, 
160) eine sich selbst antreibende Zentrifuge (45, 
160) ist, die Grundpiatte (22, 198) mindestens eine 
Tangentialstromungsduse (34, 35, 202, 203) zum 
Erzeugen eines Austrittsstromungsstrahles enthalt, 
der die Zentrifugenschussel (21 , 1 97) dazu bringt, 
sich zu drehen, und die Flussigkeitsstromungswe- 
ge (54, 224) in Strdmungsverbindung mit minde- 
stens einer Tangentialstromungsduse (34, 35, 202, 
203) sind. 

2. Selbst-angetriebene Kegelstapelzentrifuge (160) 
nach Anspruch 1, die dafur ausgebildet und kon- 
struiert ist, innerhalb einer aufteren Abdeckanord- 
nung (166) zusammengebaut zu werden. 

3. Seibst-angetriebene Kegelstapelzentrifuge (45, 
160) nach Anspruch 1 oder Anspruch 2, die dafur 
ausgebildet und konstruiert ist, auf einer zentralen 
Tragerwelle (172) zusammengebaut zu werden. 

. 4. Selbst-angetriebene Kegelstapelzentrifuge (45, 
160) nach Anspruch 3, bei der das Stromungsrohr 
ein hohles Zentralrohr (23, 177) ist, das dafur aus- 
gebildet und konstruiert ist, auf der zentralen Trag- 
welle (172) angeordnet zu werden. 


5. Selbst-angetriebene Kegelstapelzentrifuge (45, 
160) nach Anspruch 4, die eine Bypasskreis-Zen- 
trifuge ist, bei der die Stromungssteuereinrichtung 
eine Vielzahl von erhabenen Rippen (77) oder 

5 Trennflugeln (210) enthalt, wobei die erhabenen 
Rippen (77) oder Trennflugel (210) der Stromungs- 
steuereinrichtung neben einer inneren Flache der 
Zentrifugenschussel (21, 197) angeordnet ist, um 
eine Vielzahl von Flussigkeitsstromungskanalen 

10 zwischen der Stromungssteuereinrichtung und der 
inneren Oberflache zu bilden. 

6. Bypasskreis-Zentrifuge (45, 160) nach Anspruch 4, 
bei der die Stromungssteuereinrichtung ein ringfor- 

15 miges Teil (46, 215a und 216) enthalt, das an einem 
Ende der Vielzahl von Kegelstumpfen (43, 209) an- 
• geordnet ist. 

7. Bypasskreis-Zentrifuge (45) nach Anspruch 6, bei 
20 der das ringformige Teil ein Kegelteil (46) ist. 

8. Bypasskreis-Zentrifuge (160) nach Anspruch 4, bei 
der die Stromungssteuereinrichtung, die Tragplatte 
(208) und die Vielzahl von Kegelstumpfen (209) zu- 

25 sammen in einer austauschbaren Baueinheit (1 86) 
angeordnet sind, die vom Inneren der Zentrifugen- 
schussel (197) ungestort herausnehmbar ist. 

9. Bypasskreis-Zentrifuge (45, 1 60) nach Anspruch 2, 
30 die so konstaiiert und angeordnet ist, daft sie auf 

einer axialen Welle (172) zusammengebaut werden 
kann und bei der 

die Zentrifugenschussel (21, 197) ein teilweise ge- 
schlossenes erstes Ende, das ein zentral angeord- 
35 netes Loch begrenzt, und ein offenes zweites Ende 
hat, die Grundpiatte (22, 1 98) an dem zweiten Ende 
der Zentrifugenschussel (21, 197) angebaut ist, 
sich das Stromungsrohr (23, 177) durch das Loch 
v in dem ersten Ende der Zentrifugenschussel (21, 
^0 197) erstreckt, die Tragplatte (47, 208) eine zweite 
von zwei voneinander beabstandeten Tragplatten 
(46 und 47, 208 und 216) ist und in die Grundpiatte 
(22, 198) eingebaut ist, die andere oder erste (46, 
216) der beiden voneinander beabstandeten Trag- 
us . platten (46 und 47, 208 und 216) neben dem Loch 
angeordnet ist; 

die gestapelte Anordnung (42 , 207) der Teilchenab- 
sonderungskegel (43, 209) um das Stromungsrohr 
(23*, 177) herum angeordnet ist urid sich axial zwi- 

50 schen den beiden Tragplatten (46 und 47, 208 und 
216) erstreckt; und wobei Ausrichtmittel (48 und 97 
oder 111; 240 und 248) vorgesehen sind, um die 
gestapelte Anordnung (42, 207) mit den beiden 
Tragplatten (46 und 47, 208 und 216) zusammen- 

55 zuhalten. 

1 0. Bypasskreis-Zentrifuge (45) nach Anspruch 4 oder 
Anspruch 9, bei der die Zentrifugenschussel (21) ei- 
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ne innere Oberflache enthalt, die eine Vielzahl von 
Rippen (77) bildet, wobei die Strdmungssteuerein- 
richtung oder die erste Tragplatte (46) neben den 
Rippen (77) angeordnet und zusammen mit ihnen 
ausgebildet ist, eine Vielzahl von Stromungskana- 
len zu bilden. 

11. Bypasskreis-zentrifuge (45) nach Anspruch 9, bei 
der jeder der Absonderungskegel (43, 102) eine 
Vielzahl von gestapelten, radialen Rippen (91-96, 
103-108) enthalt, die einen Abstand von Konus zu 
Konus in der gestapelten Anordnung (42) bilden. 

12. Selbst-angetriebene Kegelstapelzentrifuge (160) 
nach Anspruch 4, bei der die gestapelte Anordnung 
(207) von Kegeln (209) eine austauschbare, in sich 
geschlossene Kegelstapel-Unterbaueinheit (186) 
ist, die auf das hohle Zentralrohr (177) innerhalbei- 
nes inneren Zentrifugenraumes aufmontiert ist, der 
von der Grundplatte (198) und der Zentrifugen- 
schussel (197) gebildet wird. 

13. Zentrifuge (160) nach Anspruch 12, bei der die Ke- 
gelstapel-Unterbaueinheit (186) eine ringformige 
Auskleidungsschale (206), eine Bodenplatte (208), 
die an der Auskleidungsschale (206) befestigt ist 
und mit der Auskleidungsschale (206) einen inne- 
ren Kegelraum begrenzt, und eine Vielzahl von Ab- 
sonderungskegeln (209) enthalt, die in einer gesta- 
pelten Anordnung (207) angeordnet und in dem in- 
neren Kegelraum angeordnet sind. 

14. Zentrifuge (160) nach Anspruch 13, bei der die ring- 
formige Auskleidungsschale (206) ein einstuckiges 
Teil ist, das mit einem ersten Stromungssteuerende 
(213) und entgegengesetzt dazu einem offenen 
zweiten Ende (2 1 2) ausgebildet ist. 

15. Kegelstapel-Unterbaueinheit (186) zur Verwen- 
dung in einer selbst-angetriebenen, Kegelstapel- 
zentrifuge (160) gemaft irgend einem der Anspru- 
che.12 bis 14, bei der die Zentrifuge (160) dafur be- 
stimmt ist, teilchenformige Materie aus einer stro- 
menden Flussigkeit abzusondern, wobei die Kegel- 
stapel-Unterbaueinheit (186) eine Vielzahl an Ab- 
sonderungskegeln (209) enthalt, die in einer gesta- 
pelten Anordnung (207) angeordnet und in einem 
inneren Kegelraum angeordnet sind; dadurch ge- 
kennzeichnet, datt die Kegelstapel-Unterbauein- 
heit (186) in sich abgeschlossen und austauschbar 
ist, mit 

einer ringformigen Auskleidungsschale (206), die 
ein erstes Stromungssteuerende (213) und entge- 
gengesetzt dazu ein offenes zweites Ende (212) 
hat; 

einer ringformigen Bodenplatte (208), die an dem 
zweiten offenen Ende (212) der Auskleidungsscha- 
le (206) befestigt ist und zusammen mit der Ausklei- 


dungsschale (206) den inneren Kegelraum be- 
grenzt. 

16. Kegelstapel-Unterbaueinheit (186) nach Anspruch 
5 15, bei der die Bodenplatte (208) eine ringformige 

aufcere Wand (228) hat, die an dem offenen zweiten 
Ende (212) mit einer abgedichteten Zwischenfla- 
che, urn das offenezweite Ende (212) zu verschlie- 
fien und den inneren Kegelraum dicht einzuschlie- 
10 Hen, befestigt ist. 

1 7. Vorrichtung ( 1 86) nach Anspruch 1 4 oder Anspruch 
15, bei der das erste Stromungssteuerende (213) 
eine Vielzahl von in gleichen Abstanden angeord- 

15 neten Stromungstrennflugeln (210) und eine alter- 
nierende Vielzahl von in gleichen Abstanden ange- 
ordnetenstromungseinla&lochem (217) enthalt, die 
die stromende Flussigkeit in den inneren Kegel- 
raum einlassen. 

20 

18. Kegelstapelzentrifuge (160) nach Anspruch 4, 
wenn auf Anspruch 1 ruckbezogen, bei der jeder 
der Vielzahl von Kegeln (209) ein Zentralrohr- 
Durchgangsloch bildet und die gestapelte Anord- 

25 nung (207) in einem hohlen Innenraum angeordnet 
ist, der von der Grundplatte (198) und der Zentrifu- 
genschussel (197) gebildet wird, wobei das Zentral- 
rohr (177) sich durch das Durchgangsloch eines je- 
den Zentrifugenkegels (209) der Vielzahl von Zen- 

30 trifugenkegeln (209) erstreckt, wobei jeder Zentrifu- 
genkegel (209) der Vielzahl von Zentrifugenkegeln 
(209) eine in Umfangsrichtung ausgerichtete Kom- 
bination aus einer vorstehenden V-formigen Rippe 
(256) und einer vertieften V-formigen Rille (248) 

35 enthalt, wobei die V-formige Rippe (256) und die V- 
formige Rille (248) ein Ausrichtungsmerkmal fur die 
Zentrifugenkegel (209) der gestapelten Anordnung 
(207) durch Anordnen der V-formigen Rippe (256) 
von einem Zentrifugenkegel (209) in der V-formigen 

40 Rille (248) eines benachbarten Zentrifugenkegels 
(209) bereitstellt. 

19. Kegelstapelzentrifuge (160) nach Anspruch 18, bei 
der jeder zentrifugenkegel (209) der Vielzahl von 

45 Zentrifugenkegeln (209) einen im wesentlichen ko- 
nischen Seitenwandteil (238) und einen im wesent- 
lichen ebenen oberen Wandteil (239) enthalt, wobei 
der obere Wandteil (239) eine erste Oberflache und 
entgegengesetzt dazu eine zweite Oberflache hat, 

50 . wobei die V-f6rmige Rippe (256) entweder in der er- 
sten oder der zweiten Oberflache angeordnet ist 
und die V-formige Rille (248) in der jeweils anderen 
Oberflache der ersten und zweiten Oberflachen an- 
geordnet ist. 

55 

20. Kegelstapelzentrifuge (160) nach Anspruch 18, bei 
der eirie Vielzahl von V-formigen Rippen (256) und 
eine Vielzahl von V-formigen Rillen (248) als Teil 
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des Zentrifugenkegels (209) angeordnet sind, wo- 
bei die Vielzahl von V-formigen Rippen (256) im we- 
sentlichen in gleichen Abstanden urn den Zentrifu- 
genkegel (209) herum angeordnet ist und die Viel- 
zahl von V-formigen Rillen (248) im wesentlichen in 5 
gleichen Abstanden urn den Zentrifugenkegel (209) 
herum angeordnet ist. 

21. Stapelbarer Zentrifugenkegel (209), der zur Ver- 
wendung in einer selbst-angetriebenen Kegelsta- 10 
pelzentrifuge (160) gemaft irgend einem der An- 
spruche 1 bis 14 und 18 bis 20 als ein Zentrifugen- 
kegel (209) einer Vielzahl von Zentrifugenkegeln 
(209) konstruiert und ausgebildet ist, die als eine 
gestapelte Anordnung (207) auf einem Mittelpfo- 15 
sten (172) angeordnet sind, wobei der stapelbare 
Zentrifugenkegel (209) folgendes aufweist: 

einen Hauptkorperteil (238), der eine umlau- 
fende Seitenwand enthalt, die einen hohlen In- 20 
nenraum begrenzt und gekennzeichnet ist 
durch eine obere Wand (239), die ein Durch- 
gangsloch (247) zur Aufnahme des Mittelpfo- 
stens (172) bildet; 

25 

wobei die obere Wand (239) eine erste Ober- 
flache und entgegengesetzt dazu eine zweite 
Oberflache hat; und 

eine in Umfangsrichtung ausgerichtete Kombi- 30 
nation einer vorstehenden V-formigen Rippe 
(256) und einer vertieften V-formigen Rille 
(248), wobei die V-formige Rippe (256) und die 
V-formige Rille (248) ein Ausrichtmerkmal fur 
den stapeibaren Zentrifugenkegel (209) als Teil 35 
einer gestapelten Anordnung (207) mit ande- 
ren stapeibaren zentrifugenkegeln (209) durch 
Anordnen der V-formigen Rippe (256) von ei- 
nem Zentrifugenkegel (209) in der V-formigen 
Rille (207) eines benachbarten Zentrifugenke- 40 
gels (209) der gestapelten Anordnung (207) 
schaffen. 

22. Stapelbarer Zentrifugenkegel (209) nach Anspruch 

21, bei dem die umlaufende Seitenwand (238) im 45 
wesentlichen konisch ist und bei dem die obere 
Wand (239) eine erste Oberflache und entgegen- 
gesetzt dazu eine zweite Oberflache enthalt, wobei 
die V-formige Rippe (256) entweder in der ersten 
oder der zweiten Oberflache angeordnet ist und die so 
V-formige Rille (248) in der jeweils anderen Ober- 
flache der ersten und zweiten Oberflachen ange- 
ordnet ist. 
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Revendications 

1. Une centrifugeuse (45, 160) pour separer une ma- 


tiere particulate d'un liquide en ecoulement, ladite 
centrifugeuse (45, 160) comprenant un bol centri- 
fugeur (21, 197) realise et dispose pour tourner 
autour d'un axe, une plaque de base (22, 198) as- 
semble audit bol centrifugeur (21, 197), un tube 
d'ecoulement (23, 177) s' 'tendant axialement a tra- 
vers ladite plaque de base (22, 1 98) et a travers ledit 
bol centrifugeur (21, 197) et comprenant un passa- 
ge d'ecoulement, des moyens de commande 
d'ecoulement mis en place de manfere adjacente a 
une premiere extremite dudit tube d'ecoulement 
(23, 177) pour dirigerl'ecoulement d'un liquide, une 
plaque de support (47, 208) ecartee desdits 
moyens de commande d'ecoulement et mise en 
place de maniere adjacente a ladite plaque de base 
(22, 198) ; et une piuralite de cones tronques (43, 
209) mis en place dans un reseau empi!6 (42, 207) 
qui est pris en sandwich entre lesdits moyens de 
commande d'ecoulement et ladite plaque d sup- 
port (47, 208), ladite piuralite de cones (43, 209) 
etant realisee et disposee de maniere a definir une 
piuralite de trajets d'ecoulement de liquide (54, 224) 
depuis une premiere ouverture jusqu'& un secon- 
de ouverture qui est situee radialement vers I'inte- 
rieur de ladite premiere ouverture, caracterisee en 
ce que ladite centrifugeuse (45, 160) est une cen- 
trifugeuse automatique (45, 160), ladite plaque de 
base (22, 198) comprend au moins une buse 
d'ecoulement tangentielle (34, 35, 202, 203) pour 
creer un jet d'ecoulement de sortie qui amene ledit 
bol centrifugeur (21 , 1 97) a toumer, et en que lesdits 
trajets d'ecoulement de liquide (54, 224) sont en 
communication d'ecoulement avec cette au moins 
une buse d'ecoulement tangentielle (34, 35, 202, 
203). 

2. Une centrifugeuse automatique a cones empiles 
(160) selon la revendication 1 qui est congue et rea- 
lisee pour etre assemblee a I'interieur de recouvre- 
ment a couvercle externe (166). 

3. Une centrifugeuse automatique a cones empiles 
(45, 160) selon la revendication 1 ou la revendica- 
tion 2 qui est congue et realisee pour etre assem- 
blee sur un arbre de support central (172). 

4. Une centrifugeuse automatique a cones empiles 
(45, 160) selon la revendication 3 dans laquelle le 
tube d'ecoulement est un tube central creux (23, 
177) qui est congu et realise pour etre mis en place 
sur I'arbre de support central (172). 

5. Une centrifugeuse automatique a cones empiles 
(45, 160) selon la revendication 4, qui est une cen- 
trifugeuse a circuit de derivation dans laquelle les- 
dits moyens de commande d'ecoulement compren- 
nent une piuralite de nervures profilees (77) ou 
d'aubes de separation (210), lesdites nervures pro- 
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filees (77) ou aubes de separation (210) des 
moyens de commande d'ecoulement etant mises 
en place de maniere adjacente a une surface inter- 
ne dudit bol centrifugeur (21, 197), de maniere a 
definir une pluralite de canaux d'ecoulement de li- 
quide entre lesdits moyens de commande d'ecou- 
lement et ladite surface interne. 

6. Une centrifugeuse a circuit de derivation (45, 160) 
selon ia revendication 4, dans laquelle lesdits 
moyens de commande d'ecoulement comprennent 
un element annulaire (46, 215a et 216) qui est mis 
en place a une extremite de ladite pluralite de cones 
tronques (43, 209). 

7. Une centrifugeuse a circuit de derivation (45) selon 
la revendication 6, dans laquelle ledit element an- 
nulaire est un element conique (46). 

8. Une centrifugeuse a circuit de derivation (160) se- 
lon la revendication 4, dans laquelle lesdits moyens 
de commande d'ecoulement, ladite plaque de sup- 
port (208), et ladite pluralite de cones tronques 
(209) sont disposes ensemble dans un module 
amovible (186), qui peut etre separe, intact, de I'in- 
terieur dudit bol centrifugeur (197). 

9. Une centrifugeuse a circuit de derivation (45, 160) 
selon ia revendication 2 qui est realisee et disposee 
pour etre assemblee sur un arbre axial (172) et 
dans laquelle : 

ledit bol centrifugeur (21, 197) presente une 
premiere extremite partiellement fermee defi- 
nissant dans celle-ci une ouverture mise en pla- 
ce de maniere centrale et une seconde extre- 
mite ouverte, ladite plaque de base (22, 198) 
est assemblee a ladite seconde extremite dudit 
bol centrifugeur (21, 197), ledit tube d'ecoule- 
ment (23, 177), s'etend a travers I'ouverture 
prevue dans ladite premiere extremite dudit bol 
centrifugeur (21, 197), ladite plaque de support 
(47, 208) est une seconde d'une paire ecartee 
de plaques de support (46 et 47, 208 et 216) et 
est assemblee dans ladite plaque de base (22, 
198), I'autre ou premiere (46, 216) de ladite pai- 
re ecartee de plaques de support (46 et 47, 208 
et 216) est mise place de maniere adjacente a 
ladite ouverture ; 

ledit reseau empile (42, 207) de cones de se- 
paration de particules (43, 209) est mis en pla- 
ce autour dudit tube d'ecoulement (23, 177) et 
s'etend axialement entre ladite paire de pla- 
ques de support (46 et 47, 208 et 216) ; et ou 
des moyens d'alignement (48 et 97 ou 111 ;240 
et 248) sont prevus pour fixer ensemble ledit 
reseau empile (42, 207) et ladite paire de pla- 
ques de support (46 et 47, 208 et 216). 


1 0. Une centrifugeuse a circuit de derivation selon la 
revendication 4 ou 9, dans laquelle ledit bol centri- 
fugeur (21 ) comprend une surface interne qui definit 
une pluralite de nervures (77), lesdits moyens de 

5 commande d'ecoulement ou ladite premiere plaque 
de support (46) etant mis en place de maniere ad- 
jacente auxdites nervures (77) et disposes avec el- 
les pour definir une pluralite de canaux d'ecoule- 
ment. 

10 

1 1. Une centrifugeuse a circuit de derivation (45) selon" 
la revendication 9, dans laquelle chacun de ladite 
pluralite de cones de separation (43, 102) com- 
prend une pluralite de nervures radiales empilees 

15 (91-96, 103-108) qui definissent un ecartement co- 
ne-a-cone daris ledit reseau empile (42). 

12. Un centrifugeuse automatique a cones empiles 
(160) selon la revendication 4, dans laquelle ledit 

20 reseau erhpile (207) de cones (209) est un sous- 
ensemble amovible, autonome, a cones empiles 
(186) monte sur ledit tube central creux (177) k I'in- 
terieur d'un espace centrifugeur interne defini par 
ladite plaque de base (198) et ledit bol centrifugeur 

25 (197). 

13. Une centrifugeuse (160) selon la revendication 12, 
dans laquelle ledit sous-ensemble a cones empiles 
(186) comprend une coquille annulaire de revete- 
ment (206), une plaque inferieure (208) qui fixee a 
ladite coquille de revetement (206) et qui definit 
avec la coquille de revetement (206) un espace co- 
nique interne, et une pluralite de cones de separa- 
tion (209) disposee en un reseau empile (207) et 

35 mise en place a I'interieur dudit espace conique in- 
terne. 

14. Une centrifugeuse (160) selon la revendication 13, 
dans laquelle ladite coquille annulaire de revete- 

40 ment (206) est un element unitaire dispose avec 
une premiere extremite de commande d'ecoule- 
ment (213) et, opposee a celle-ci, une seconde ex- 
tremite ouverte (212). 

45 . 15. Un sous-ensemble a cones empiles (186) utilisable 
dans une centrifugeuse automatique a cones em- 
piles (160) selon une quelconque des revendica- 
tions 12 a 14, dans lequel ladite centrifugeuse (160) 
est congue pour separer une matiere particulate 

50 d'un liquide en ecoulement, ledit sous-ensemble a 
cones empiles (186) comprenant une pluralite de 
cones de separation (209) disposee en un reseau 
empile (207) et mise en place a I'interieur d'un es- 
pace conique interne ; 

55 caracterise en ce que ledit sous-ensemble 

a cone empile (186) est autonome et amovible en 
comprenant : 
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. une coquille annulaire du revetement (206) pre- 
sentant une premiere extremite de commande 
d'ecoulement (213) et, opposee a celle-ci, une 
seconde extremite ouverte (212); 
une plaque annulaire inferieure (208) fixee a la 
seconde extremite ouverte (212) de ladite co- 
quille de revetement (206) et definissant, avec 
ladite coquille.de revetement (206), ledit espa- 
ce conique interne. 

16. Un sous-ensemble d cones empiles (186) selon ia 
revendication 1 5, dans lequel ladite plaque inferieu- 
re (208) presente une paroi externe annulaire (228) 
qui est fixee a ladite seconde extremite ouverte 
(212) avec une interface rendue etanche de manie- 
rp a fermer ladite seconde extremite ouverte (212) 
et entourer de maniere etanche ledit espace coni- 
que interne. 

17. Appareil (186) selon la revendication 14 ou la re- 
vendication 15, dans lequel ladite premiere extre- 
mite de commande d'ecoulement (213) comprend 
line pluralite d'aubes de separation d'ecoulement 
(210) egalement espacees et une pluralite altemee 
d'ouvertures d'entree d'ecoufement (217) egale- 
ment espacee qui admettent ledit liquide en ecou- 
lement dans ledit espace conique interne. 

18. Une centrifugeuse a cones empiles (160) selon la 
revendication 4 lorsqu'elle depend de la revendica- 
tion 1, dans laquelle chacun de ladite pluralite de 
cones (209) definit une ouverture de degagement 
de tube central, et dans laquelle ledit reseau empile 
(207) est mis en place dans une partie interne creu- 
se definie par ladite plaque de base (198) et ledit 
bol centrifugeur (197) avec ledit tube central (177) 
qui s'etend a travers I'ouverture de degagement de 
chaque cone centrifugeurs (209) de ladite pluralite 
de cones centrifugeurs (209), chaque cone centri- 
fugeur (209) de ladite pluralite de cones centrifu- 
geur (209) comprenant une combinaison alignee de 
maniere circonferentielle d'une nervure saillante en 
forme de V (256) et d'une rainure en creux en forme 
de V (248), ladite nervure en forme de V (256) et 
ladite rainure en forme de V (248) foumissant une 
caracteristique d'alignement pour les cones centri- 

, fugeurs (209) dudit reseau empile (207) par mise 
en place de la nervure en forme de V (256) d'un 
cone centrifugeur (209) dans la rainure en forme de 
V (248) d'un cone centrifugeur adjacent (209). 

19. Un centrifugeuse a cones empiles (160) selon la 
revendication 18, dans laquelle chaque cone cen- 
trifugeur (209) de ladite pluralite de cones centrifu- 
geurs (209) comprend une partie de paroi laterale 
sensiblement conique (238) et une partie de paroi 
superieure sensiblement plate (239), ladite partie 
de paroi superieure (239) presentant une premiere 


surface et, opposee a celle-ci une seconde surface, 
ladite nervure en forme de V (256) etant disposee 
sur une desdites premiere et seconde surfaces et 
ladite rainure en forme de V (248) etant disposee 
dans I'autre desdites premiere et seconde surfaces. 

20. Une centrifugeuse a cones empiles (160) selon la 
revendication 18, dans laquelle il existe une plura- 
lite de nervures en forme de V (256) une pluralite 

' ' de rainures en forme de V (248) disposees comme 
t faisant partie dudit cone centrifugeur (209), ladite 
: : pluralite de nervures en forme de V (256) etant 
.J ecartee de maniere sensiblement egale autour du- 

dit cone centrifugeur (209), et ladite pluralite de rai- 
l nures en forme deV (248) etant ecartee de maniere 
I sensiblement §gale autour dudit cone centrifugeur 

(209). 

21. Un cone centrifugeur empilable (209) realise et dis- 
pose pour etre utilise dans une centrifugeuse auto- 
matique a cones empiles (1 60) selon une quelcon- 
que-des revendications 1 a 14 et 18 h 20, n tant 
que cone centrifugeur donne (209) d'une pluralite 
de cones centrifugeurs (209) qui sont disposes 
sous la forme d'un reseau empile (207) sur un po- 
teau central (172), ledit cone centrifugeur empilable 
(209) comportant : 

une partie de corps principal (238) comprenant 
une paroi laterale environnante definissant une 
partie interieure creuse et caracterisee par 
une paroi superieure (239) definissant une 
ouverture de degagement (247) pour reception 
par ledit poteau central (172) ; 
ladite paroi superieure (239) presentant une 
premiere surface et, opposee a celle-ci, une se- 
conde surface ; et 

une combinaison alignee de maniere circonfe- 
rentielle d'une nervure saillante en forme de V 
(256) et d'une rainure en creux de forme de V 
(248), ladite nervure en forme de V (256) et la- 
dite rainure en forme de V (248) foumissant une 
caracteristique d'alignement pour ledit cone 
centrifugeur empilable (209) comme faisant 
partie d'un reseau empile (207) avec d'autres 
cones centrifugeurs empilabies (209) par mise 
en place de la nervure en forme de V (256) d'un 
cone centrifugeur donne (209) dans la rainure 
en forme de V (207) d'un cone centrifugeur ad- 
jacent (209) dudit reseau empite (207). 

22. Un cone centrifugeur empilable (209) selon la re- 
vendication 21, dans lequel ladite paroi laterale en- 
vironnante (238) est sensiblement conique et dans 
lequel ladite parol superieure (239) comprend une 
premiere surface et, opposee a celle-ci, une secon- 
de surface, ladite nervure en forme de V (256) etant 
disposee dans une desdites premiere et seconde 
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surfaces et ladite rainure en forme de V (248) etant 
disposee dans Tautre desdites premiere et premie- 
re surfaces. 
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